INTRODUCTION
Synthesis of magnetite, Fe,04, has been extensively studied these last few years. Generally, maghemite, yFe,03, is directly obtained by oxidation from magnetite. %o iron oxides, magnetite and maghemite are the most commonly used material for the preparation of magnetic fluids. They are made of ultrafine (D=lOnm), single domain fem-or ferromagnetic particles dispersed in a suitable liquid carrier, such as kerosene, diester, water etc ... Asuperparamagnetic regime is obtained.
Commonly, magnetite (and maghemite) magnetic fluids are obtained by coprecipitation technique. Fe(II1) and Fe(I1) salt concentrations are high (more than 0,lM) and a basis is added to the solution. An immediate precipitation of hydroxide derivatives is observed. The particles are washed in a given solvent and magnetite magnetic fluid is obtained. Wry shortly magnetic fluid formation, magnetite nanosized particles are oxidized in maghemite, yFe,O,, by heating at 100°C and by acid treatment. The particle size is controlled by the ionic strength, the pH and reactants concentrations. Furthermore it has been shown that the presence of Fe(JIl) and Fe(I1) salts are needed to make ferrite oxides [I] . Magnetite has been previously observed from synthesis performed in the absence of Fe(III) and in the presence of Fe@) [2, 3] . Immediately after basis addition, crystal made of Fe(OH), is formed. Progressively, magnetite, Fe304, arises by crystallization from this ferrous hydroxide gel. This process involves dissolution-oxidation-nucleation sequences on Fe(OH), platelets. In such experimental conditions, very well defined and very large particles are obtained. As matter of fact, the average sizes are in the range of 500nm to 1pm. In the present paper, it is proposed a new synthetic mode which does not involve any Fe(II1) at the starting point of the chemical reaction and induces formation of very small femte particles (from 3.3nm to llnm). The reactant concentration is almost two orders of magnitude lower than that usually used. The chemical reaction can be performed at room temperature. The coprecipitation reaction is performed by using iron dodecylsulfate, Fe(DS), oil in water micelles. Surfactant concentration used The average particle diameter varies from 3.3nm to 11.5nm. X-ray diffraction analysis (Stoe Stadi goniometer with Siemen KristoElex-X-Ray generator with a cobalt cathode) exhibits spine1 structure.
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Immediately after synthesis the X Ray diffraction shows a peak characteristic of magnetite, Fe,O,. ~f t e r one month, X Ray diffraction shows a peak due to formation of maghemite, yFe,03. This is confirmed by 5 7~e Mossbauer spectroscopy with a disappearance of Fe(I1) in the invert spine1 structure. . Saturation magnetization (M*) is measured for various particle sizes. The Figure 2 shows a decrease in the saturation magnetization with increasing the specific surface. Even for the larger particles (llnm), the saturation magnetization is less than the bulk value. 
CONCLUSION
In this paper we describe a new synthesis of ferrite nanosized particles which induces formation of maghemite and magnetite particles in the size range between 3.3nm to llnm with a relatively low polydispersity. The control of the particle size from 3.3nm to llnm is obtained either by increasing the concentration of reactant (in a very low range 2.5.10-3M<[Fe(DS),J<10' 'M), or by increasing temperature. This technique is suitable to obtain particles having various sizes and similar surface. As a matter of fact the change in the particles size is obtained by a very small change in the micellar concentration. Presence of hydroxide or polymers is avoid. The remaining surfactant present in the ferrofluid is negligeable (less than 10-6M). It has been demonstrated that the magnetization properties depend, as expected, to the particle size.
[l] S.W.Charles and J.Popplewell,"Femagnetic Materials Vo1.2" edited by E.EWohlfarth (North-Holland Publishing Company, Amsterdam, 1980) 509, p 318. 
